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(54) RESIN COMPOSITION FOR FILM IMPROVED IN SURFACE PROPERTY 

(57)Abstract 

PURPOSE: To obtain a resin composition for a film improved in surface properties, 
containing an organic resin containing bonds such as organosiloxanes, etc., capable 
of imparting hydrophilic functions without deteriorating high weather resistance, 
having low fouling properties and useful as coatings for outdoor uses such as civil 
engineering. 

CONSTITUTION: This composition comprises (A) 99.6-50 pts.wt. organic resin, 
having functional groups containing active hydrogens and containing one or more of 
bonds comprising organosiloxanes, organosilsesquioxanes and fluoroalkylenes in a 
part of the main chain and/or side chain in a skeletal structure. (B) 0.2-20 pts.wt. 
polyalkylene silicone copolymer of formula I {R is formula II; (m) is 2-80; (n) is 2-20; 
(a) is 1-6; (b) is 0-40; (c) is 0-30 and [(b>Kc)] is 1-70} and (C) 0.2-30 pts.wt. 
cross-linking agent having >2 reactive groups, reactive with active hydrogens and 
capable of forming a cross-linked structure in the molecule (e.g. a hexamethylene 
diisocyanate-based polyisocyanate). 
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* NOTICES * 

JPO and NCI PI are not respons.i.b.Le_f.or__any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) the organic resin 99.6 containing a kind of association which has a functional group 
containing active hydrogen, and becomes some of principal chains of skeletal structure, and/or 
side chains from the ORGANO siloxane, ORGANO silsesquioxane, and fluoro alkylene, or two 
sorts or more - 50 weight sections, and (B) — a general formula (I) - — 
[Formula 1] 
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[, however m are [ 2-20a of 2-80n ] 1-6, 0-40c of b are 0-30, and b+c is the number which are 
1-70. (b and c do not become coincidence in 0.) The resin constituent for coats characterized 
by consisting of the polyalkylene silicone copolymer 0.2 shown by] - the 20 weight sections, and 
the cross linking agent 0.2 which has in intramolecular two or more reaction radicals which react 
with (C) active hydrogen and can form the structure of cross linkage - 30 weight sections (total 
being the 100 weight sections). 

[Claim 2] (A) The resin constituent for coats according to claim 1 with which the functional 
group containing the active hydrogen in the organic resin which is a component is introduced by 
copolymerization of the vinyl monomer which has an alcoholic hydroxyl group and/or a carboxyl 
group. 

[Claim 3] (B) The resin constituent for coats according to claim 1 with which the polyalkylene 
silicone copolymer which is a component consists of combination of two or more sorts of 
polyalkylene silicone copolymers with which oxy-alkylene contents differ. 
[Claim 4] (C) The resin constituent for coats according to claim 1 whose reaction radicals of 
the cross linking agent which contains in intramolecular two or more reaction radicals which 
react with the active hydrogen which is a component and can form the structure of cross 
linkage are either isocyanate or a methylol melamine and such combination. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent for coats which was 
excellent in resistance to contamination and weatherability in more detail about a structure or 
the improved resin constituent for coats to goods. 
[0002] 

[Description of the Prior Art] Long duration maintenance of the early appearance is carried out, 
a paint resin ingredient which can protect a base material is desired, and the remarkable rise of 
a maintenance cost in recent years has it increasingly expected [ request / this ] in the coating 
field used for engineering works, construction, a car, etc. from now on to become strong. 
[0003] Application expansion is achieved in the field wide range as that to which the appearance 
of paint resin excellent in the weatherability represented by a fluororesin and acrylic silicone 
resin meets the social request to the above-mentioned coating. However, as a big trouble, a 
contamination-resistant weak spot will surface by these resin systems. With an ingredient with 
the low level of the conventional weatherability, since it is possible with a degradation front face 
for the pollutant adhering to a front face to also exfoliate, or it repainted comparatively over a 
short period of time and was obliged to repair, unlike weatherability, the resistance to 
contamination itself did not become a problem so much until now. 

[0004] By the way, intricately, pollutants also differ greatly in the city section, the industrial 
district, the country area, etc., and the mechanism of contamination on the front face of a paint 
film has come to be convention-ized by JIS in the phase where the evaluation test method of 
stain resistance is also examined further variously. Now, although it is required to fully take an 
area, an application, contamination conditions, etc. into consideration in order to aim at 
contamination-resistant amelioration, on the other hand, we are anxious about the fall of the 
weatherability by contamination-resistant amelioration, and the coating with which it is satisfied 
of both properties enough has not yet appeared. 

[0005] Especially we took up preponderantly engineering works and the soiling due to rain trace 
currently most regarded as questionable in the field of construction, and tackled with the cure 
wholeheartedly. As a device of this rain trace contamination, a direct pollutant does not come 
flying and adhere to a wall surface, the pollutant deposited on the superstructure is carried with 
storm sewage, when forming and flowing down a storm sewage way on a wall surface, it does not 
generate by depositing in the shape of pinstripes along this storm sewage way, and this dirt is 
not easily removed by easy rinsing and easy wiping with a damp towel with a damp towel. 
[0006] From these knowledge, in order to reduce these dirt generating from a paint film front 
face, it is thought that the following points are needed. 
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(1) A paint film side should have the property in which the contact angle over an oily pollutant is 
high so that a pollutant, especially an oily pollutant do not accumulate on the horizontal plane 
thru/or inclined plane of a structure and do not adhere at the time of fine weather. 

(2) An underwater paint film side should have the property in which the contact angle over an 
oily pollutant is high so that the dirt of an oily pollutant does not adhere to a paint film during 
flowing down of the storm sewage which contains a pollutant in case of rainy weather. 

(3) a stream fixed at the time of flowing down of storm sewage — don't build a way but have a 
property which spreads in homogeneity. 

(4) Storm sewage should permeate the interface of the oily pollutant and paint film which once 
adhered, surface an oily pollutant, and have the surface characteristic which is easy to remove. 
[0007] In order to give the above-mentioned function, the common understanding of it being 
important introducing the element of the conventional water repellence and not only oil 
repellency but flood nature into a paint film is increasingly carried out as latest research result. 
(20 7 42 For example, industrial ingredient Vol. No. P 1994) 

[0008] Reconciling the function of the good paint film property and hydrophilic property 
containing weatherability has the approach of making it live together in a monad by making a 
hydrophilic segment and a hydrophobic segment into block polymer so that it may be a difficult 
technical technical problem, for example, may be advocated by JP.4-3701 76.A. To some extent, 
although the early purpose can be attained, in addition, it is inadequate for solution of stain 
resistance. Moreover, there is a view using what carried out the graft copolymerization of what 
compounded the oxy-alkylene of a hydrophilic property in the hydrophobic segment as shown in 
JP,4-153206,A to the side chain of a polymer molecule. Amelioration of a surface characteristic 
has not reached the level which still carries out clear [ of the early purpose ] by this approach, 
either. 

[0009] We chose organic resin which contains a kind of association which becomes some of 
principal chains with which the weatherability which was excellent as a pace range is accepted, 
and/or side chains from the ORGANO siloxane, oregano silsesquioxane, and fluoro alkylene, or 
two sorts or more, and it inquired wholeheartedly for the purpose of giving this the 
above-mentioned function further. 

[0010] The manufacture approach of organic resin which introduces a kind of association which 
becomes some of principal chains of skeletal structure and/or side chains from the ORGANO 
siloxane, ORGANO silsesquioxane, and fluoro alkylene, and two sorts or more has the approach 
of carrying out radical copolymerization of the vinyl monomer and macro monomer which have 
the above association, a general-purpose vinyl monomer, and/or the diene monomer to 
intramolecular. 

[001 1] The organic resin containing a kind of association which becomes some of principal 
chains of skeletal structure and/or side chains from the ORGANO siloxane, ORGANO 
silsesquioxane, and fluoro alkylene, or two sorts or more has the high energy of these 
association compared with the usual carbon-carbon bonding, and is understood to be what 
serves as the track record that this was excellent in the field of weatherability and endurance, 
and manifests itself. 

[0012] However, in the organic resin containing a kind of association which becomes some of 
these principal chains and/or side chains from the ORGANO siloxane, ORGANO silsesquioxane, 
and fluoro alkylene, or two sorts or more, since the surface free energy of this segment is low, 
on the front face, segregation will be carried out and it is known for these segments orientation 
and that a front face will become water repellence. In fact, it is reported by the contact angle 
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over water that it is 90 - 1 10 degrees. 

[0013] To some of principal chains like the above, and/or side chains, by the way, the ORGANO 
siloxane, As an approach of introducing a hydrophilic radical into organic resin which contains a 
kind of association which consists of ORGANO silsesquioxane and fluoro alkylene, or two sorts 
or more for the purpose of amelioration of rain trace stain resistance For example, the thing for 
which the vinyl monomer which has the oxy-alkylene which is one of the hydrophilic radicals, 
and a carboxyl group in a side chain is copolymerized, Or by the approach of blending the acrylic 
copolymer containing this monomer, it became clear that it is very difficult for the segment 
containing this high hydrophilic radical of surface free energy to sink in the interior of a polymer, 
and for a front face to demonstrate a hydrophilic property in any case. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the resin constituent 
for coats with which the outstanding weatherability was shown and contamination by a rain 
trace etc. was improved sharply in the organic resin containing a kind of association which 
becomes some of principal chains and/or side chains from the ORGANO siloxane, ORGANO 
silsesquioxane, and fluoro alkylene, or two sorts or more. 
[0015] 

[Means for Solving the Problem] As a result of examining wholeheartedly the resin constituent 
for coats having the outstanding weatherability and resistance to contamination in view of the 
trouble of the conventional technique, this invention persons find out what can attain this 
purpose, and came to complete this invention. 

[0016] That is, this invention is [ the organic resin 99.6 containing a kind of association which 
has a functional group containing (A) active hydrogen, and becomes some of principal chains of 
skeletal structure, and/or side chains from the ORGANO siloxane, ORGANO silsesquioxane, 
and fluoro alkylene, or two sorts or more - 50 weight sections, and ] the (B) general formula (I). 
[Formula 2] 
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[, however m are [ 2-20a of 2-80n ] 1-6, 0-40c of b are 0-30, and b+c is the number which are 
1-70. The polyalkylene silicone copolymer 0.2 shown by] - 20 weight sections, (b and c do not 
become coincidence in 0.) (C) The resin constituent for coats characterized by consisting of a 
cross linking agent 0.2 which has in intramolecular two or more reaction radicals which react 
with active hydrogen and can form the structure of cross linkage - the 30 weight sections (total 
being the 100 weight sections), (A) The resin constituent for coats with which the functional 
group containing the active hydrogen in the organic resin which is a component is introduced by 
copolymerization of the vinyl monomer which has an alcoholic hydroxyl group and/or a carboxyl 
group, (B) The resin constituent for coats with which the polyalkylene silicone copolymer which 
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is a component consists of combination of two or more sorts of polyalkylene silicone 
copolymers with which oxy-alkylene contents differ, (C) the reaction radical of the cross linking 
agent which contains in intramolecular two or more reaction radicals which react with the active 
hydrogen which is a component and can form the structure of cross linkage The 
above-mentioned purpose was attained by developing the resin constituent for coats which are 
either isocyanate or a methylol melamine and such combination. 

[0017] It is also possible to introduce with means, such as a macromolecule reaction which 
makes the functional group which can copolymerize and use the vinyl monomer which has 
functional groups, such as a carboxyl group, an amino group, a thiol group, and a silanol group, in 
order to introduce the functional group which has active hydrogen into the organic resin of the 
(A) component of this invention, and has active hydrogen by hydrolysis, oxidation reduction 
addition, etc. generate. Among these, especially copolymerization of the vinyl monomer which 
has the ORGANO siloxane, the ORGANO silsesquioxane or the fluoro alkylene and the alcoholic 
hydroxyl group, and/or carboxyl group which have a radical polymerization nature partial 
saturation radical is desirable. 

[0018] As an example of the vinyl monomer which has a carboxyl group 2-methacryloiloxy-ethyl 
phthalic acid, 2-acryloyloxyethyl phthalic acid, 2-methacryloiloxy-ethyl succinic acid, 
2-acryloyloxyethyl succinic acid, An acrylic-acid dimer, 2-methacryloyloxy 
ethylhexahydrophthalic acid, 2-acryloyloxyethylhexahydrophthalic acid, a methacrylic acid, As 
an example of the unsaturated carboxylic acid which has polymerization nature vinyl groups, 
such as an acrylic acid and an itaconic acid, and the vinyl monomer containing an alcoholic 
hydroxyl group Acrylic-acid hydroxyethyl, methacrylic-acid hydroxyethyl, acrylic-acid 
hydroxypropyl, Methacrylic-acid hydroxypropyl, hydroxyethyl vinyl ether, Hydroxypropyl vinyl 
ether, hydroxy butyl vinyl ether, Hydroxy pentyl vinyl ether, ethylene glycol monoallyl ether, 
diethylene glycol monoallyl ether, triethylene glycol monoallyl ether, etc. can be mentioned. 
[0019] The following approaches can illustrate to introduce association which becomes some of 
principal chains of the skeletal structure of the organic resin of the (A) component in this 
invention, and/or side chains from the ORGANO siloxane or ORGANO silsesquioxane. One of 
them is the approach of forming the organic resin of the (A) component by the vinyl monomer 
etc. and copolymerization of the others which constitute the organic resin of the (A) component 
using what has functional groups, such as a vinyl group, in some of principal chains of the 
ORGANO siloxane or ORGANO silsesquioxane, or side chains. Other approaches prepare 
beforehand the so-called macromolecule initiator (for example, science, industry, 68 (3), 98 - 
106 (1994) reference) by the initiator which contains the ORGANO siloxane or ORGANO 
silsesquioxane association, and azo association in the same intramolecular, and have the 
approach of carrying out radical copolymerization using this initiator. 

[0020] as the side chain radical of the ORGANO siloxane which constitutes some of principal 
chains of skeletal structure, and/or side chains for the organic resin of the (A) component in 
this invention, or ORGANO silsesquioxane association — the alkyl group of the carbon atomic 
numbers 1-8, and/or the aryl group of the carbon atomic numbers 6-8 — good — especially 
the content of a methyl group — more than 50 mol % — a certain thing is desirable from a 
viewpoint of endurance. Endurance, especially weatherability fall and a carbon atomic number 
stops agreeing for the purpose of this invention in the alkyl group of said more than, and an aryl 
group. 

[0021] the number average molecular weight (Mn) of the ORGANO siloxane contained in some 
of principal chains of the skeletal structure of the organic resin of the (A) component in this 
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invention, or side chains, or ORGANO silsesquioxane — 300-100,000 — it is 500-20,000 
preferably. If weatherability falls [ Mn ] especially less than by 300 and Mn exceeds 100,000, 
.compatibility with other vinyl monomers which constitute the organic resin of the (A) 
component will fall, and manufacture of a uniform constituent will become difficult. 
[0022] Although it is usually a silanol group or an alkoxy group, the end of the ORGANO siloxane 
which constitutes some of principal chains of the skeletal structure of the organic resin of the 
(A) component in this invention or side chains, or ORGANO silsesquioxane may be used after 
trimethylsilylation etc. carries out capping processing of this depending on an application. 
[0023] 0.2 to 30% of the weight, the content for the ORGANO siloxane contained in some of 
principal chains of the skeletal structure of the organic resin of the (A) component in this 
invention or side chains or an ORGANO silsesquioxane bond part is 0.5 - 20 % of the weight 
preferably, and if less than 0.2 % of the weight of weatherability is [ the content ] insufficient 
and it exceeds 30 % of the weight, it will become inadequate in respect of the mechanical 
strength of a coat. 

[0024] The following approaches can illustrate to introduce association which becomes some of 
principal chains of the skeletal structure of the organic resin of the (A) component in this 
invention, or side chains from fluoro alkylene. One is the approach of copolymerizing compounds, 
such as vinyl fluoride, vinylidene fluoride, 3 fluoride-salt-ized ethylene, and tetrafluoroethylene, 
with other vinyl monomers which constitute the organic resin of the (A) component. In the 
coating field, 3 fluoride-salt-ized ethylene and tetrafluoroethylene are desirable especially in 
respect of weatherability especially. It is the approach of copolymerizing the monomer which 
has a perfluoroalkyl radical or a perfluoro alkenyl radical at the end as other approaches, and 
has an ethylene nature double bond in the other end with other vinyl monomers which 
constitute the organic resin of the (A) component. 

[0025] If the content of the fluorine contained in some of principal chains of the skeletal 
structure of the organic resin of the (A) component in this invention or side chains is 2 - 20 % of 
the weight preferably, and especially less than 0.2 % of the weight is insufficient [ the content ] 
in respect of weatherability 0.2 to 30% of the weight, when the ORGANO siloxane or ORGANO 
silsesquioxane is not contained but only a fluorine is contained, and it exceeds 30 % of the 
weight, although stated later, un-arranging [ of dissatisfied ** ] will arise [ grant of a hydrophilic 
function ]. 

[0026] The following can illustrate as other vinyl monomers other than the vinyl monomer which 
has the active hydrogen radical which constitutes the organic resin of the (A) component in this 
invention. Of course, this invention is not limited to these instantiation monomers at all. A 
methyl acrylate, a methyl methacrylate, an ethyl acrylate, ethyl methacrylate, Acrylic-acid 
propyl, methacrylic-acid propyl, butyl acrylate, methacrylic-acid butyl, 2-ethylhexyl acrylate, 
2-ethylhexyl methacrylate, Acrylic-acid lauryl, methacrylic-acid lauryl, acrylic-acid stearyl, 
Acrylic-acid cyclohexyl, cyclohexyl methacrylate, acrylic-acid isobornyl, Ester of acrylic acids, 
such as methacrylic-acid isobornyl and stearyl methacrylate, or a methacrylic acid, and the 
monohydric alcohol of the carbon atomic numbers 1-22; Ethylene, The alpha olefins like a 
propylene, an isobutylene, and a butylene -1; Ethyl vinyl ether, The vinyl ether like isobutyl vinyl 
ether, butyl vinyl ether, and cyclohexyl vinyl ether; Vinyl acetate, The fatty-acid vinyl ester like 
lactic-acid vinyl, butanoic acid vinyl, isobutyric-acid vinyl, caproic-acid vinyl, PIBARIKKU acid 
vinyl, and caproic-acid vinyl; the vinyl monomer of others, such as styrene, vinyltoluene, alpha 
methyl styrene, and acrylonitrile, etc. is mentioned. 

[0027] In the (A) component of this invention, the ratio of weight % of the component containing 
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a kind of association which consists of the ORGANO siloxane, ORGANO silsesquioxane, and 
fluoro alkylene, or two sorts or more, the vinyl monomer which has an active hydrogen radical, 
and other vinyl monomers is 0.2-30:0.2-30:99.6-40, it is 2-20:2-20:96-60 preferably, and total is 
100. 

[0028] At less than 0.2 % of the weight, weatherproof being [ which is made into the purpose of 
this invention ] discovered of the component containing a kind of association which consists of 
the ORGANO siloxane, ORGANO silsesquioxane, and fluoro alkylene, or two sorts or more 
becomes dissatisfied. If it exceeds 30 % of the weight, grant of a hydrophilic function not only 
becomes dissatisfied, but the maldistribution effectiveness on the front face of a paint film of 
the component of a general formula (I) will become inadequate, and compatibility with other 
vinyl monomers will become difficult. The vinyl monomer which has an active hydrogen radical 
becomes insufficient [ less than 0.2 % of the weight / the crosslinking density of a paint film ], 
and the kinetic property of a paint film becomes dissatisfied. Since crosslinking density will 
become high too much on the other hand if it exceeds 30 % of the weight, the imitation nature 
and impact strength of a paint film to base material deformation fall. If other vinyl monomers 
exceed 99.6 % of the weight, the weatherproof manifestation made into the purpose of this 
invention will become dissatisfied. At less than 40 % of the weight, it becomes difficult to design 
the paint film physical properties (reinforcement, abrasiveness, adhesion, etc.) made into the 
purpose of this invention with sufficient balance in respect of a copolymerization presentation. 
[0029] The polyalkylene silicone copolymer which is used as a (B) component in this invention 
and which is shown by the general formula (I) has the structure which the aliphatic series 
polyether combined with the side chain of reactant silicone oil, takes specific higher order 
structure in the resin constituent for coats in this invention, and exposes it to a coat front face 
in part, and it is guessed that the surface characteristic of a coat is governed. And although it 
could not be under examination wholeheartedly about this higher order structure and was not 
yet able to clarify, since the contact angle over water falls notably by blending this polymer, it is 
thought that the hydrophilic radical is unevenly distributed near a front face. 
[0030] In a general formula (I), it is 10-60 preferably, and or less by two, if it is difficult 2-80, and 
to make the thing of the structure of a general formula (I) unevenly distributed near a front face 
and they exceed 80 on the other hand, water repellence will become in use and the 
effectiveness of a hydrophilic property will not discover m. It is 3-10 preferably, and less than 
by two, if the function of a hydrophilic property is not enough and exceeds 20, it will become 
difficult to be 2-to be 20, and that it is unevenly distributed near a front face, and it will become 
dissatisfied too functioning [ of a hydrophilic property ] n. In a general formula (I), a is 1-6, and 
if less than 1 and 6 are exceeded, the problem of endurance will produce it. In a general formula 
(I), it is 0-10 preferably, and if 40 is exceeded, it will become difficult to be 0-to be 40, and that 
it is unevenly distributed in a front face, and it will become dissatisfied functioning [ of a 
hydrophilic property ] b. It is 0-20 preferably, and if 30 is exceeded, it will become difficult to be 
0-to be 30, and that it is unevenly distributed in a front face, and it will become dissatisfied 
functioning [ of a hydrophilic property ] c. moreover, b+c — 1-70 — it is 1-30 preferably and 
the function of a hydrophilic property is hardly discovered or less by one. 

[0031] the number average molecular weight of the polyalkylene SHIRIKON copolymer shown by 
the general formula (I) — 300-100,000 — it is 500-30,000 preferably. If the effectiveness of the 
hydrophilic grant less than by 300 is not enough and exceeds 100,000, being [ of an endurance 
**** hydrophilic property ] discovered of number average molecular weight will become the 
formation of higher order structure made into the purpose of this invention is difficult, and 
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dissatisfied. 

[0032] In addition, although the oxy-isopropanal pyrene radical and the oxyethylene radical are 
jndicated by the format of a block polymer in the general formula (I) f you may be a random 
polymer or the block polymer which made sequence reverse. Moreover, in this invention, the 
following is illustrated as a bridge formation sexual response radical which is the compound 
contained two or more pieces in intramolecular, and can form such the structure of cross 
linkage as a cross linking agent which reacts with the active hydrogen which is the (C) 
component, and can form the structure of cross linkage. An epoxy group, an isocyanate radical, 
a methylol melamine radical, an oxazoline radical, an acyl carver mate radical, a beta-hydroxy 
carver mate radical, the methyloHzed amino group, an acetal radical, an amide glycolate ether 
group, an acetoacetoxy group, or an acid-anhydride radical. Among these, an isocyanate radical 
and especially a methylol melamine radical are desirable. (C) As a component, you may be two 
or more sorts of compounds. 

[0033] In this invention, the ratio of each weight % of the (A) component, the (B) component, 
and the (C) component is 99.6-50:0.2-20:0.2-30 preferably, and the total is 100. (A) If a 
component exceeds 99.6 % of the weight, grant of the hydrophilic function to the paint film side 
which is one of the purposes of this invention will become dissatisfied. At less than 50 % of the 
weight, it becomes difficult to design the well-balanced paint film physical properties, such as 
reinforcement and adhesion, in respect of an ingredient presentation. (B) At less than 0.2 % of 
the weight, it becomes dissatisfied giving [ of the hydrophilic function to a paint film side ] a 
component. If it exceeds 20 % of the weight, since the compatibility between components is also 
lost, it not only becomes difficult to design with the well-balanced paint film physical-properties 
ingredient, but milkiness of a paint film will take place and the smooth nature of a paint film and 
image clarity will become dissatisfied. (C) A component turns into that less than 0.2 % of the 
weight of the crosslinking density of a paint film is insufficient, and the kinetic property of a 
paint film becomes dissatisfied. On the other hand, since crosslinking density will become high 
too much if it exceeds 30 % of the weight, the imitation nature and impact strength to base 
material deformation fall. 

[0034] In this invention, while heightening the effectiveness of the hydrophilic grant by the (B) 
component further, in order to make the effectiveness durable, it is desirable to take the 
following approaches. One of them is using as a polyalkylene silicone copolymer combining two 
or more sorts of polyalkylene silicone copolymers with which oxy-alkylene contents' differ, and 
n (b+c) uses it combining less than 30 and the thing exceeding 30. It uses combining less than 
15 thing and the thing exceeding 30 more preferably. The level of a hydrophilic property will also 
improve rather than the time of using only one kind of polyalkylene silicone copolymer by 
carrying out like this, the durability of the hydrophilic property when performing durability test 
will also be raised, and it is guessed that formation of the higher order structure described 
previously is promoted more. 

[0035] It is possible to use it for the resin constituent for coats of this invention as the 
so-called coating constituent which added an extender, a thickener, the color pigment, the 
ultraviolet ray absorbent, the antioxidant, the defoaming agent, etc. Moreover, it faces using the 
above resin constituents, and if , in order to close workability, various kinds of solvents or 
reactant diluents can also be used together. The aromatic hydrocarbon like the ketones like 
alcohol, such as propanol and a butanol, a methyl ethyl ketone, and methyl isobutyl ketone as a 
solvent, ethylene glycol monomethyl ether, the propylene glycol monobutyl ether, ether like 
ethylene glycol monomethyl ether acetate, ethyl acetate, the ester like butyl acetate, toluene, 



JP08-231924A 10 

and a xylene is mentioned. Of course, these solvents may mix and use two or more sorts. 
[0036] Although the resin constituent for coats of this invention can be used also as a molding 
ingredient and a raw material of sheets, it is useful especially as coating of front faces, such as 
goods, a car, and a building, and base resin for coatings. What is necessary is just to select the 
suitable bridge formation / hardening approach and bridge formation / hardening conditions 
according to the class of the functional group and cross linking agent which contain active 
hydrogen in carrying out three-dimensions hardening of the resin constituent at this time. If 2 
or 3 examples are given, the functional group containing active hydrogen will be an alcoholic 
hydroxyl group, if a cross linking agent is the poly isocyanate, both the ordinary temperature of 
2 liquid or heat hardening can be chosen, and it becomes heat hardening when a cross linking 
agent is a methylol melamine. Moreover, a bridge formation sexual response radical is a carboxyl 
group, and if a cross linking agent is epoxy, it will become the heat hardening method of 1 liquid 
or 2 liquid. 
[0037] 

[Example] Although an example and the example of a comparison are shown and this invention 
is explained concretely hereafter, this invention is not limited to the following example. In 
addition, each physical-properties value in an example and the example of a comparison was 
measured according to the following approach. 
[0038] (Measuring method) 

The pencil scratch test machine for [surface hardness] coatings is used, and it is JIS. It 
measured according to K5401. 

[Weatherability] JIS According to the convention of B7753, the carbon arc sunshine weather 
meter trial was performed. The front face of the specimen of 2000 hours after was observed, 
and comparison observation was carried out with the thing before a trial, and it evaluated. 
While the [waterproof] test piece was immersed into 80-degree C water and observing the 
condition of the front face of 24 hours after, the half-life of a surface-electrical-resistance 
value and a band electrical potential difference was measured. 

the Public Works Research Institute, the [contamination-resistant] Ministry of Construction Mr. 
piece Waki — ** — the collection of the 16th steel-structure paint technical debate drafts 
it carried out according to the test method reported to 21 pages (1993). When an outline test 
method is introduced, the dimension 100mmx200mm painted test piece front face is made to 
flow down 30 times, and is made to dry first the standard contamination liquid for a trial in which 
a presentation is shown below at 40 degrees C as pretreatment for 6 minutes using the testing 
machine specified to JSTMJ7602T-1 992. Subsequently, the lightness difference (deltaL*) of a 
test piece is measured for flowing down and desiccation after 10 cycle ********. 
It measured using [contact angle over water] contact angle meter CA-DTA (consonance 
interface science incorporated company make). 
[0039] (Composition of A component) 

gamma and METAKURIROKISHIRU propyl TORIMEKISHI silane 50g (0.2 mols), methyl TORIE 
toxin run 445g (2.5 mols), phenyltrimethoxysilane 20g (0.1 mols), 0.002 mols of hydrochloric 
acids, and 108g (six mols) of water were taught to the 21. flask which attached [composition of 
methacrylic reactivity poly methyl silsesquioxane] thermometer, churning equipment, and a 
reflux condenser, and it held for 3 hours, having carried out the temperature up of the 
temperature in a flask, and agitating it to 60 degrees C. Then, after carrying out the temperature 
up to 70 degrees C and making it react for 1 hour, 0.004 mols of KOH water solutions were 
dropped, after making it react for further 2 hours, it neutralized, and when a solvent, water, etc. 
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were removed after removing the ionicity matter using the rotary evaporator using water and 
toluene, the viscous liquid whose viscosity of 25 degrees C is 1450cps was obtained 
.quantitatively. 

[0040] The GPC curve of this thing serves as a single peak, and the residual peak originating in 
3 monomer is not seen at all. Therefore, it was expected that copolycondensation of the 
monomer was carried out completely, and the mole ratio of the methyl group of a side chain, 
gamma-methacryloxypropyl radical, and a phenyl group originated in the raw material mole ratio, 
and was 25:2:1. 

[0041] Moreover, when the molecular weight (Mn) by vapor pressure measurement is 3200 and 
this thing was computed from this and the measurement data based on silanizing, the total 
quantity of a side chain, and the hydroxyl group of an end and an ARUKOKIN radical was 5.4 per 
monad. Then, it silanized by [ as being the following ] so that the side chain of isolation and the 
total quantity of the hydroxyl group of an end and an alkoxy group might become 1.3 pieces. The 
constant rate of a liquid with the viscous above was taken, the specified quantity of hexa methyl 
disiloxane and a small amount of hydrochloric acid were added, it was made to react by 50 
degrees C and pH4 for 2 hours, and same purification actuation mentioned above after 
neutralization was performed, and the poly methyl silsesquioxane which has the vinyl group 
used for this invention was obtained. Let this be Polymer P. 

[0042] The following constituents were put into the 21. flask which attached [composition of 
(A)-l component] thermometer, churning equipment, and a reflux condenser, and when you 
made it react among a nitrogen air current for 5 hours, flowing back (85 degrees C), the 
conversion by the gel bar MIESHON chromatography (GPC) became 99%. 

Polymer P Five weight sections methyl methacrylate 21 weight sections n-butyl methacrylate 
Eleven weight sections 2-ethylhexyl acrylate Eleven weight sections methacrylic-acid 
hydroxyethyl A 12 weight sections t-butyl dodecane thiol Two weight sections 
azobisisobutyronitril One weight section ethyl acetate 70 weight ****** was carried out and 
the polymer A-1 of number average molecular weight 19,000 and weight average molecular 
weight 75,000 was obtained. This distribution (weight average molecular weight/number average 
molecular weight) is fairly large as compared with the data of the usual polymer, as that reason, 
the above-mentioned polymer P is two functionality on an average, and ORGANO 
silsesquioxane is presumed in a polymer that there are many nothing and things which have 
taken near structure reticulated as a whole mainly in the bridged structure. 
[0043] In composition of (composition A) -1 component, the polymer A-2 of number average 
molecular weight 1 3,000 and weight average molecular weight 58,000 was obtained by the same 
actuation as composition of (A) -1 component, and formula except changing to Polymer P and 
using both-ends methacrylic denaturation dimethyl organopolysiloxane (Shin-Etsu Chemical 
X-22-164B molecular weight 3200). [ [composition of (A) -2 component] ] 

[0044] The [(A) -3 component] marketing fluororesin was used. (Asahi Glass Lumiflon LF-200) 
This thing is the copolymer of fluoro ethylene and vinyl ether, a hydroxyl value is 32 (mgKOH/g 
and varnish), and number average molecular weight is about 8,000 weight average molecular 
weight 1 9,000. 

[0045] (Composition of B component) 

They are xylene 80g and a general formula (II) to the 0.5I. flask which attached [(B) Composition 
of component] thermometer, churning equipment, and a reflux condenser. 
[Formula 3] 
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It was alike and organopolysiloxane 100g (0.031 mols) of structure as shown, and allyl alcohol 
28.8g were put in, and it held for 3 hours, having carried out the temperature up of the 
temperature in a flask, and agitating it to 60 degrees C, using platinum as a catalyst. 
Subsequently, this thing is moved to the 0.5I. autoclave made from stainless steel which 
attached a thermometer, churning equipment, and a reflux condenser. After blowing 
oxyethylene 175g after adding triethylamine 0.5g, and making it react for 60 degree-Cx 1.5 
hours, remove a solvent using an evaporator and it sets to a general formula (I). Polyalkylene 
silicone B-1 which is m= 30, n= 16, a= 3, b= 0, and c= 8 was compounded. Moreover, the 
reaction mole ratio of a raw material etc. was changed using the same technique, and the 
various alkylene silicone from B-2 to B-1 1 as shown in Table 1 was compounded. 
[0046] (C component) 
[(C) -1 component] 

Hexamethylene dHsocyanate system poly isocyanate SUMIJURU N-3500 (Sumitomo Bayer 
product) 

[(C) -2 component] 

Butanol denaturation melamine resin you van 61 (Mitsui Toatsu Chemicals product) 
[0047] After paint, it was left for three days at the room temperature, and the base material was 
created so that desiccation thickness might be set to 20 micrometers to the steel plate (0.8mm 
thickness) which carried out example 1 zinc-phosphate processing in a white enamel urethane 
resin coating (an urethane color, SK Kaken, Inc. product). Next, the following component was 
mixed to homogeneity, and 50 degrees C and heat hardening of 2 hours were performed after 
neglect at the room temperature after paint one whole day and night so that the thickness after 
desiccation might become 20 micrometers on an above-mentioned base material front face. 
A polymer A-1 47 weight sections The polyalkylene silicone copolymer B-2 Three weight 
sections Cross linking agent (C) -1 Ten weight sections A hardening accelerator A dibutyl tin 
JIRAU rate 0.1 weight section Butyl acetate 20 weight sections Xylene The 
performance-evaluation result of the hardening coat of 20 weight **** is shown in Table 2. 
[0048] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example 2 example 1 as the 
following presentation. The performance-evaluation result of this hardening coat is shown in 
Table 2. 

A polymer A-2 The 46.5 weight sections The polyalkylene silicone copolymer B-1 Three weight 
sections Polyalkylene silicone copolymer B-3 The 0.5 weight sections Cross linking agent (C) 
-1 Ten weight sections Hardening accelerator Dibutyl tin JIURETO The 0.1 weight sections 
Butyl acetate 20 weight sections Xylene 20 weight sections [0049] The hardening coat was 
obtained by the same actuation as an example 1, and formula except [ all ] considering the 
finishing paint film component in example 3 example 1 as the following presentation. The 
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performance-evaluation result of this hardening coat is shown in Table 2. 
A polymer A- 3 47 weight sections The polyalkylene silicone copolymer B-6 Three weight 
sections Cross linking agent (C) -1 Ten weight sections A hardening accelerator Dibutyl tin 
JIRAU rate The 0.1 weight sections Butyl acetate 20 weight sections Xylene 20 weight sections 
[0050] 250 degrees C and heat hardening for 2 minutes were performed on the example 4 
stainless-steel ** (SUS-304 or 0.6mm thickness) front face after paint so that the thickness 
after desiccation might be set to 20 micrometers in the coating which mixed the following 
component to homogeneity. 

A polymer A-1 The 56.5 weight sections The polyalkylene silicone copolymer B-4 Three weight 
sections Polyalkylene silicone copolymer B-5 The 0.5 weight sections Cross linking agent (C) 
-2 Ten weight sections Hardening accelerator Para toluenesulfonic acid The 0.1 weight 
sections ERIREN glycol monobutyl ether 15 weight sections Cyclohexanone The 
performance-evaluation result of the hardening coat obtained according to 15 weight sections 
examples is shown in Table 2. 

[0051] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example of comparison 1 example 
1 as the following presentation. 

Polymer A-1 50 weight sections Polyalkylene silicone copolymer B-2 The 0.05 weight sections 
Cross linking agent (C) -1 Ten weight sections Hardening accelerator Dibutyl tin JIRAU rate 
The performance-evaluation result of the hardening coat of 0.1 weight **** is shown in Table 2. 
[0052] The hardening coat was obtained by the same actuation as an example 1 f and formula 
except [ all ] considering the finishing paint film component in example of comparison 2 example 
1 as the following presentation. 

A polymer A-1 50 weight sections Polyalkylene silicone copolymer B-2 The 0.05 weight 
sections Cross linking agent (C) -1 Ten weight sections Hardening accelerator Dibutyl tin 
JIRAU rate The 0.1 weight section Butyl acetate 20 weight sections A xylene The contact angle 
over the water of the hardening coat of 20 weight **** was as high as 99 degrees, it was almost 
equal to 99 contact angles in case a polyalkylene silicone copolymer is not included, and the 
polyalkylene silicone copolymer compound effectiveness was not accepted. 
[0053] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example of comparison 3 example 
1 as the following presentation. 

A polymer A-1 The 39.5 weight sections The polyalkylene silicone copolymer B-2 15 weight 
sections Cross linking agent (C) -1 The 8.5 weight sections Hardening accelerator Dibutyl tin 
JIRAU rate The 0.1 weight section Butyl acetate 20 weight sections xylene The hardening coat 
of 20 weight **** had a problem in adhesion with a base material, and since the coat had 
exfoliated from the substrate when it is immersed in a phase, i.e., 80 degrees C, for 2 hours 
while having been a waterproof trial, it stopped measurement of other coat housings. 
[0054] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example of comparison 4 example 
1 as the following presentation. 

A polymer A-1 47 weight sections The polyalkylene silicone copolymer B-7 Three weight 
sections Cross linking agent (C) -1 Ten weight sections Hardening accelerator Dibutyl tin 
JIRAU rate The 0.1 weight section Butyl acetate 20 weight sections A xylene The contact angle 
over the water of the hardening coat of 20 weight **** was as high as 99 degrees, it was equal 
to 99 contact angles in case a polyalkylene silicone copolymer is not included, and the 
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polyalkylene silicone copolymer compound effectiveness was not accepted at all. 
[0055] The hardening coat was obtained by the same actuation as an example 1, and treatment 
except [ all ] considering the finishing paint film component in example of comparison 5 example 
1 as the following presentation. 

A polymer A-1 47 weight sections The polyalkylene silicone copolymer B-8 Three weight 
sections Cross linking agent (C) -1 Ten weight sections Hardening accelerator Dibutyl tin 
JIRAU rate The 0.1 weight section Butyl acetate 20 weight sections A xylene With 52 degrees, 
although the contact angle over the water of the hardening coat of 20 weight **** was low, it 
became as high as 92 degrees after the water resistant test, alkylene silicone was only carrying 
out separation segregation to the front face, and since it became clear that there was no 
endurance of a coat, measurement of other coat physical properties was stopped. 
[0056] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example of comparison 6 example 
1 as the following presentation. 

A polymer A-1 47 weight sections The polyalkylene silicone copolymer B-9 Three weight 
sections Cross linking agent (C) -1 Ten weight sections A hardening accelerator Dibutyl tin 
JIRAU rate The 0.1 weight sections Butyl acetate 20 weight sections A xylene The contact 
angle over the water of the hardening coat of 20 weight **** was as high as 98 degrees, it was 
almost equal to 99 contact angles in case a polyalkylene silicone copolymer is not included, and 
the polyalkylene silicone copolymer compound effectiveness was not accepted at all. 
[0057] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example of comparison 7 example 
1 as the following presentation. 

A polymer A-1 47 weight sections Polyalkylene silicone copolymer B-10 Three weight sections 
Cross linking agent (C) -1 Ten weight sections A hardening accelerator Dibutyl tin JIRAU rate 
The 0.1 weight sections Butyl acetate 20 weight sections A xylene The contact angle over the 
water of the hardening coat of 20 weight **** was as high as 97 degrees, it was almost equal to 
99 contact angles in case a polyalkylene silicone copolymer is not included, and the polyalkylene 
silicone copolymer compound effectiveness was not accepted at all. 

[0058] The hardening coat was obtained by the same actuation as an example 1, and formula 
except [ all ] considering the finishing paint film component in example of comparison 8 example 
1 as the following presentation. 

A polymer A-1 47 weight sections Polyalkylene silicone copolymer B-1 1 Three weight sections 
Cross linking agent (C) -1 Ten weight sections A hardening accelerator Dibutyl tin JIRAU rate 
The 0.1 weight sections Butyl acetate 20 weight sections A xylene The contact angle over the 
water of the hardening coat of 20 weight **** was as high as 96 degrees, it was almost equal to 
99 contact angles in case a polyalkylene silicone copolymer is not included, and the polyalkylene 
silicone copolymer compound effectiveness was not accepted at all. 
[0059] 
[Table 1] 
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[0060] 
[Table 2] 
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[0061] 

[Effect of the Invention] Without spoiling the high weatherability which is the original description 
to the organic resin which contains a kind of association which consists of the ORGANO 
siloxane, ORGANO silsesquioxane, and fluoro alkylene, or two sorts or more with the resin 
constituent for coats of this invention, a hydrophilic function can be given and it becomes 
possible to also make the description of low stain resistance provide as the result. Therefore, 
applying to the coating of outdoor-type ways, such as engineering works, construction, and a 
car, widely especially can expect the resin constituent for coats of this invention. 
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[0015] 

[psja%s?9it- s/c«>©*©] *^#e»«, 
©WiB*tcS*r. «n/ciWfeitt£W^tt ; &#-&J#^> 

[0016] -?tj:t>l5>. *^BJ(J (A) r£tt***^tf 

w^s^wl. *^#tsi#3i©iii(*5j;c>'/*/c«ffji« 

©— gp{C*;^V^p+-y->. tJlriisisfr-teZ*** 

««±*#«f -SW^tHflg 9 9. 6-50 «ag|5 £ . 
<B)-«<I> 

Ub2] 



(4) 
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CH, 
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CHa 



•J m L- 



CH 3 
I 

S i O 
I 

R 



CH* 
I 

-S i— CH 3 
I 

CH, 



(I) 



:-fCH 2 * T -K)CHCH 2 -> T -K)CH 2 CHa^OH 



CH, 

[{flU m«2~80. n«2~20. aitl-QX$> 
9. $fcb»0~40. cB0-30T*>), + 
cttl-7 0t$i5j:^^*5. (Ik citmmc 
0£«&6&(,>. ) ] ■C§?h5ii<';T;l'+l/>i"j3 
->««^i*0. 2~2 0*agpt > <C)ffitt*JR£ 

2 <i«±*r-r sissisisij o . 2-30 mmm (tmtfi i o 

OfiSSP) i3&»6**C4%«p«frSttBlffl1»l!SfflJ« 
«I. (A) <iS»"C**««»J!ii*JOtglt*3R«:$«f*&IB 
r ;u 3 - ;P tfekftSfc & &/ $ fc » * 

^fflttiflifflfiS^. ( B ) f&fr-c & S * 'J T Jb+ u > 

>j n - >&a^{*# ^+>r;u+u >^wa©s & -s m 

•tt*6tt4tftBlfll»re«JiR!». (C) JSR»-C*4«tt7k 
CO 0 1 7 ] *ftig<D (A) RS^©#«MMJ!§«t>tcti14* 

tf-H-^V^n+tf:^ ^tf^ixjiHrx+^-tf >£fc 

is )VM& 4 e - ^-7 - 
[0018] *;u^+^i/*?:Wr4tr^.;u*y v-<d 
®L 2 -T 9 <J a-f ^^-+->x^jU7 



ttZ>\Z~)\'*:S-?-<DWt.l,Xte.* 7i"J«tKD 

'J Jbx — r^k yif U>i"j3-;«y 
20 7yjH-fA, h 'Jlf U>i"; 3-;l/-=fc^T !jJH 

[0019] #2SJ§{c*$W5 (A) j£#©W«lt!}flS©if 

* If > $ fc tt J U 2/V is ) Hz X * 3J- * If > 6 & £ 
£jSA"f £ (C J: -5 ti-fsmm^h L*>Zo *<DU-t 

*-tf xd^ik^ spec tr-jm^o-erffin* 

^©fx^yv-^i^m^fcio (a) fm<omm 

if >3;fc{i^-ju^y ^>>nzx+5f*if >*S^*sJ: o*r V 

J^J 68 (3). 98-1 06 

(1994) #m) 4^a>s®Ru. zommzm^x 

[0020] *|BW(C*5W* (A) 

«M»»©±«*5 <t cf / $ tc «ffliji«©-gp4«fis-r 4 ^- ju 

ij J is a +1f > $ fct*^^/ ^ ->;H2 X* :fr +1f >^ 
©flPJ«3ltortt. MSJ^^i-sor^+^SfcJ: 
40 CJt/S ^KUKgRM-Ttt 6~8©T V -)\>mtf& < . »<C 
j(fJH©MtA5 5 0*;U%«±*£C£aiiWA14© 

CDgW(c^bf«c<fj:4„ 

[0021] *»ib«:*jw4 (a) f8.ft<Dmmmm<Dft 

*M (Mn) it 3 0 0~1 075. 0tO<it5 0 0-2 
7rC*-5>. Mn*«3 0 0*SS-C«1$«:iH<814*JiSTL/. 
50 Mn*H OMiiSi (A) 5fc9<D*rlS8iHi£$J?rr 
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.[0022] ^flHJKteWS (A) j£#©*rt81SiJii©# 

tem&<D£mt tcimmo— ^mmt z*)i>#si'u 

[0023] *«M«C*5W* (A) J&»©Wt£8*l)i©# 
*§#£©£!&£ A:ttOBtB©-atCd* *;U#V p 10 
* > * }\>iis J^Hs X * * * V > if£^|5#©^ 
WilJO. 2-3 011%, ttfl£U<lZ0. 5-20* 

o. 2mm%^m-cum^m.ifi^t^-ch 

*) . £ 3 o ^ifi* S £ ttI©«KiSig©*r 

[0024] (A) fiS^K>W«M»Jli©# 

tefilii©£IK3: fctt ««©— SWc 7 * a t b > ip 

fk^bi^u>*s<fc<y : ra^ i»^bx?-u>sf©{fc^^ 20 
( a > mft<bmmmm*mi&t s ffe© ex /v-i 
*s^-r * r * s . * t t &$j#bcc te o r Wf^tt 

«cx?u>ttr«s^s&wrs j e>"^-* (a) ;&#© 

[0 02 5 ] (A) f£#©«#Mtf8S©# 

SB. *)Vtisisa*V>&tci2*)l>*fsis)\,izx** 

f-y-isz^it-ry 7X<D»&d?rf o. 2 

-3 011%, iff£l/<B2-2 0M%r*9. 0. 

2 SS%*^B#m^1£©.£r^5fe53--C£> 0 . £ tc 

3 0 *S% £ifi -5 £ . mcca^ & as&Tktttgffg©^ 
*^ilS^©^lfP^*^ D &„ 

[0026] *mWiC*$ttZ ( A ) /&a©Wt£8*Jji£*?J 
^t-^r§tt**«^*r« t-^*y-7-JiW©-e©flfe 

«S^*^«cn6©^*^ v-&c£c/v,6K&c3tt£ 40 

17'D f;k ^ £ £ y )im?'n f;l/. T £"J JUSt:/^ 
-ii/, -*£4»y;uK:/3f-;k Ti» yjuK2— x5=-Ji/^*'> 

y>k y^^'j^^yji/, TPVtoWixf-T 1 )^ 
TV yji^>i'P^*->;k y £ t> <) )i>m~>w^*is 

arjriJJMK&KXI&fkl -2 2 ©-ffiT^-H-i© 50 
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x*7Mi- ; x^u>, 7"ofi/>, -rvy^u> v 
U>- 1 ©«fc^)Sci-^-U7 >S: x^jn^xjkx- 
x;k y^AtiJH- f^k 7^;uexji/j.— f- 
;k i/^P'x+^tfxiUx-f-^i^^tfx^i- 
f^;ft»t-;K *ll*K-Jk |§g?ex;k -fyig 
ffifk'xjk #7"p>&tx.ik tf^V 5>*KfcTx;k * 

7"p>^fxjKDj: ^mwm^^^'rixm 

x h y;l/^©-e©ffe©fxjl,^ey-7-^*i^6n€>. 
[0 0 2 7 ]*^hj<d (A)^(c*s^r, 
p*-y->. ^u*v^ju-b^+^-+-y->. 7WP7* 
=^ u>^6^€.^©-a$rcB-stLt*$w-r^^ 

;U*yv-i©MS%©Jt^*. 0. 2-30:0. 2 
-30:99. 6-40-C&9. $f*L<«2-20 : 
2-2 0:9 6-6 0T*»), Itffitt 1 0 Of*^. 
[0 02 8 ] tf-iU*/ y->p^tf>, ^-;u^^->;nr^ + 
*+-y->. 7J^D7WU^^5^CD- mttc 
t*Zl««±«rd*r ifiS^JW 0 . 2 fi»6*»t?tt##fe 

%4ja^.si— jsbs; ( i ) <Df£ft<Dm£3M^<D®tii$)} 

HkffittuR t * 9 . S*tt«*B©-tt^*CF»SCC % 5 ft: 
Wf6< , m©f xjlz-ty v-<b©tBi^1±^HSIi^ 

«H*36«FMa 4 U 5 . -*3 0 Sfi% *. S i SStSS 

9 9. 6*a%?:e^.-5.i^BJcr>gKi^-^B(j^<D 
IgBacftSSS i 4 . 4 0 SS%*^r«*^©S W 

[0029] 2£SSBJJ«:*Jl>-r (B) ^iltffll^tl 

— ( i ) -c^sn-sd<';T;u+u>'>y=i-> 

y x - T-Mm-S 1/ /c^ig?: WT -5 ©t? * 0 . *^BJ 
(CteC^-CBMJgffi^giffl^^^-C^©^^^ <t o 
rfe)g*ntc-gi5Sffib. MJS©^®1$14^ie-r^<!: 

*>o. ^/cBje^cc-r-sci^-ct^c^-src^. c©s 

^{*£IB^T£ C i Cc J; 0*K:^-r-5Sft4ft* s P.«^® 

[0030] — ( I ) KteOT, m«2~8 0. 0 
$0<» 10-60 -C*«3 S 2feiT-CB^Bfta«:— AS 
( I ) <Dffim<Di><D*:m&2l*z>Ct&ML< . 

mi>tj:l,K n«2-20, t < 3-1 OT*0. 2 
*«rBiS7ki4©^#g*^^-C^ <. 20 =&ifi^ ^ 
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mtt^m&ttiZ. -USER ( I ) (cfet»T. a«l~6 

T< ( I ) 5Cfc<,>T b«0-4 0. fcF$L/< 

liO-lOT*?). 4 O^fi** £*®K: £C£ 
tfBlttCttQ. $^14©«#&W$SS£ft.2>. cktO~ 
30. L/< «0~2 0"C*9. 3 O^rfijL&iSlffi 
(CfiUtT 5Ci tfBtt £ ft o T fS*&©tgffc#;Ri§£ £ 
ft£. SS/cb+cBl-70, »*L<«1~30T* 
0 . l fcJTr«ig*tt©tgtg#%£'#6gi;? nao. 
[0 0 3 1 ] — ( I ) vmZtiZXVT^^^U 10 
- 3 ^S^ttOg^^Stt 3 0 0 - 1 0 0 , 0 
00. $?£t,<«50 0~30, OOOT?*^ »^ 

fr*m&3 o o*?s-e««7ktt#^©^**^^r'^ 

<. 1 0 0, 0 0 0*m*.Zi:%:&W<DmK)t-?Z>lS'X 
J5&£ft£. 

[0 03 2] ftfc— )&5£ ( I ) tcfc^T;*-* W v^'a 
ICte^X (C) f&fr-C&S. Stt7k«£Sl6l/r3B«« 

hit^M-ob*). -?■©<£ 5 tzmm%L*fcf&h 

JT-a-frs^zz/mwrncttitb^. (C)f£# 30 
[ 0 0 3 3 ] ^mmcis^X, (A) (B)fig 

( c ) mft<D&mm%<Di:bmm£ K1199. 6 

-5 0:0. 2-20:0. 2~30T$)0, -e©^fa 
telOO-C&S. (A) J&»#9 9. 611%4fiiS 

##;Ri3§J££ft£. 5 01t%*St(i^, 

£#ffllf£ft£. (B) ^£^0. 2«fi%*^-Ctt^ 
Kffi^©SS*1£m©tti*#^S§J££ft£ 0 2 011% 40 
£itBx. £ £ >X© £ tx/c^^Jtt^rSst-r £ C 

Rttt^FMJS4«eS. (C)j£##0. 2SS%*$§-C 
iiMM©^^fi#s^;fc5}-£ft 0 . SM©#SSW#tt*s 
W££ftS. - -ft. 3 OSS%£jfi;L-5>£3?ra=gg# 

[ 0 0 3 4 ] ^fHBtcfcutrti. (B) fiS^(Cj:^>|g* 
tt#-^©^^rli(CiiS*S££fe(C. *©8MK&i$0k1£ 50 
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4>©«:-r-5>fcJ*«:Ji(T©«i: 5 ft#i££ £ 5C £#g 
-e©0£-3«. #^7^1/^1)3-^1 
^ft^UT. ^ + ->T^U>$WS©P^5.-a«± 
©#y7A*U» 'J 3->*S^£j$i#-£fr1iT/B 
l>£C£f*9. n (b + c) 3&i3 0*?i£3 0=&a^ 
Z>i><D*®frGt>i±xm^Z>. J:0»SL/<«1 5*SS 
©*>©£3 0££I;iS&©£;ffi*£fetf-Cfflt>.5. C 5 

■r & c £ r/c/c— as©* 7^* u 3- 
^#£fflt,>3£SJ:f3««*tt©u^;ukr&]±u 
ttKH*ff ft o /c £ # ©S7k14©^tt fcB»e.ti5c 
£ £ ft 0 . ftlcm<*.tcl&xm&<DBsSLtfiJ: 0 {Sit S *iT 
<,»££«t£?<*ft.S. 

[003 5 ] ^WCttaiffl^flMiBUSfJKB. if MM. 

mm. mmmmi bmuwjwi. 

^£M*/a>*>89>£££f4fflfi£!&£ LT&ffi-rSC £#U 
ffiT?*S. *A:JJB©J:5fcttJigiliJiR»*ttffl-r S(CKS 
Hit f¥«tt*A*?ft6 La&*fc»tc«»©»jws:fc 
i*Kic5tt*ww*«ffl-r* c £ 4. ®sij£ « 

y^JU^v^JU^r h>©<fc5ft-^ h>m> 
if u> ^ a- y ^ 5=- )i ;u. ^'afu>^ 

f^. MT'f JU©=t •^ftx^fJl'!®. 

[0 03 6 ] ^Hj©M«iffltSfliffl^^«)SSW*4. e> 

-mt©]«»£urfcfi6ffl-c*s3W. m. *w. mm 
a<zjfts?tig • wfc^ffi. a?« • m<t&ft*mig.-?tn$ J: 

l»„ H^I^^^^,ft6«tS14**€#tyW^S*57 

h -c*^, ft %<,*—m<Di%fe£tcteiMmmit<Dmjj&igiR 

^b£ft-5o *fc^t§,SlSS3!)^;U^+^;i,«-c*-o 

■c. 5iitg^J*5xd<+^'c*^fte,tf-jSSfc(3c:^©Jn 
ifeJIMb*S£ft-S. 
[0 03 7 ] 

W(c^^-^*s, ^H^^Tia©^^^*!*^©^:' 
«ft^. ft*J» SISS^I*$cfcO'J:b^*©S^ttffi«TI5 
©^{C^^-rS^O/c 
[0 03 8 ] (PJSS) 

s k 5 4 o i K.mc-c$mistc. 

[iW^tt] J I S B 7 7 5 3 ©JUetCtKo, *-#> 

7 - * -y- > i/ -t- > •? xtf- y - ^ -ym&f ft ^ /c. 

2 0 0 0 ^^©^^©^ffi^Sfi^O. SSlB?©fc© 
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[W*t4] um^s o'c<D*<DtpK.mm u 2 41 

«fc«a«l»£*«*2 1H (1993) (cfStOt 
££. J STMJ 7 6 02T- 1 99 2tcm.M2tlZ&, 
mi 0 0 mm x 2 0 0 mm©M l/fc^IIK^f 

mmmtLx, 3oih^t5#, 4o-cr6^)»?t 

Jf ©BJgM ( A L * ) * ffl^-r S „ 
[*«Cj*-r4««ft] JgfttiftH-CA-DTA (tSfOJ?® 

[0 03 9 ] <AfiS#©£l£) 

[ > £ i> y JUJgf&tttf 'J ^ 9-)l>*s)l>-b X + ^+lf >©-£■ 
JSR] fiSlt. tRftSES. »i!ft?ftSPS J SrIR*)#W/c2 ') » 

y**^5>50er (0. 2*;u) . yfjbhijxht 
^>7>445g (2. 5*JL-) , 7iiJl/h';y 
^7>2 0g (0. 1-tJU) , iSI£0. 0 0 2*;K 
*108g (6^) £{±jA#, 77X3rt©jgg^6 
0T:*-CIHBU «#L&#6 3B#IHI«l#tyfc. ttn-c 
7 0 *CK:#ia Lt 1 BMUEftd -H-tefl. K O 
0. 0 0 4*;1>£SSTU M<C2l«fflSl63l*/cS4ifll 

tC5, 2 5 °C©sf£S*5 1 4 5 0 c p s : ©tt33& 
[0 04 0] C©*>©©GPCfti^ti#— ©f-^ifc 

i&OM?)^ T-^*i"jP=t : ->7'ok , ;H, 
Jl<*©*Jl4fcttflm*JUfcK:S*U 25:2: IT* 

[0041] ztcc<Di><Dim»K.nmic<i:z>ft*m 
(Mn) »3 2 o o-c&o* ttti^yjMbKicfcSi'j^ 

3 + >S©^ltSl*-^f^)t() 5. 4 o it, ^ 
cri&gt©ffi'Mfc£t>'^©*i§»£ r;U3*->Si© 
£ft*0* 1 . 3 fS t tt & «fc 5 (CfcTF© £5t,CLXis>J)l 
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0'C, pH4-C2B#HStS31±. (tfatftfiTttLfcRHattt 

y^^u^Hzx+^-y-^fpfc. cn§*'j7 

[004 2] [ (A) - 1 fiR#©£fiS] fflfl&h «#3£ 
S. MifcftiPS£BX«)ttWfc2 y ? h;U©7 5*=i(C. 
OTWiffisK^An. ^«S£(P. »*Ltt*«6 (8 5 
*C) 5^StSH*UJ*?ciC-?>. 
>^a7h^77^- (GPC) K<fc£JKlt^«:9 9% 

10 tteitc, 

#'J7-P 5SSS5 

^**y;u®y^;u 2 lMSB 

***yji,«n -t/^t, 1 lMfigfl 

7£> yjU®E2 - S.?)V"**ri/)V 1 1 JtSSfl 

^$i"j«tFDt->x?;i' i 2asas 

t-^Kf*^?^-^ 2 MSP 

7v t'x^ y^n- h y^u lfiffigl? 
fflfttx?^ 7 0SSSB 

c 5 otsff^i 19, ooo. mm.^ft+w. i 

20 5. 0 0 0©#y^-A- 1 #f# 6tlfc. C©#i£ (S 

s^p^ts/spf^**?*) «®*©# y v-©f--- 
* ite-r s t fas K * * < . -t ©ii* i u r « ±se© 

*''jv-p fiw&s-c 2 *& fgttT* o . # y "7 - * t * 
±{* i t r^tcifit^jg* i o r i> s i> <d&& m 

[0 04 3] [ (A) -2fiR»©^JS] (A)-l^ 

©-^fiscefcti-c. ^y v-p{c*^m5K^y y;b 
^tti^y ?wwv* y ~>n +-y-> (ft Mfb^x*x 

30 -2 2- 1 64B^ft3200) iffll^Wtt 
(A) - lJ«»©^JiSi|5IC»fP. 
^fil 3, 0 0 0, 11?^15 8, 0 0 0©sJ<y 
7-A-2ASfl6Wc, 

[00443 [ (a) -3^] itfssiyymmmzm^ 

tc. mffi* ^57O>LF-200) 
C©t<Dtt7WDl?U>t il—jVx.-T-JltO&m 
£#T-$>*). *g?»«i3 2 (mgKOH/g • -7- 
X) , »^^F«tt«8. 0 0 0. SS¥i^^Sl 
9. 0 0 0t*2>. 
40 [0045] ( B/£#©^(i£) 

[(B) bs^©^] MStt. mtmm. mmstmz 

WWtflitcO. 5 y y h;U©77^3{C. ^->U>8 0 

g. -MS; (ID 
Mk3] 
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CH S 



CH 3 
I 

-S i 0 

I 

CH ; 



J 30 



CH, 
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S i 0 
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H 



CHa 

I 

-S i— CH 3 
I 
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ic^T^fctflg©:*^^* ys^n*if> l 0 0 g io* [ (C) -lf&#] 

(0. 0 3 1**), T l ))\>T)\>^-)\;2 8. 8g£A * \slsV>4 V UTZ- hJRsPV -f VS'T*- h 

ft. &&£)5S!Si<i:bTffl<,\ :7^*rirt©Sg£6 O'C X 3 S?a-jWN - 3 5 0 0 <tt3t^<-f x;l4ttt&) 

«H¥L.tt36«6 3«flHIfi^l/fc. *l»TCO [ (C) -2J&#] 

t><D*iI0»h tmm&. A: 0. ^>»-Jl«tt^5 5>ilB 

5 y ? h;nD^f->b^^- h *u u. h y 6 l <=#jftE{fc£» n a n> 

i^JUT5>0. 5 s?«r»ftll,;te». ^Vif^l [ 0 0 4 7 ] Hftffl 1 

a. xsi#u-»-€ffli»TjfflneM&u -ass ^i/^>«tf4(')i/f>*7-. i^^-ftw*^; 

( I ) (C«tO-C. m=30, n = 1 6 , a = 3 . b = *tt«BW*J2 0 u mtcftaj: 5 CC&SSfft. 

0, c=8T&5<fc^^5j<yTJU+U>">yn->B- 20 SjS"C3 0fflSC«l/at**fPJSSUA:. 'XtCTffiJjJtf**^ 

J±^£^x.T . a 1 it^VT J: 5ttB-2*e>B-llt ft* «fc 5 (Cttgfg. ?igT- g3GRHfg5 0 *C. 2 B#ra 

t©Si7i^ w^u y 3 ->?r^ja: ufe 0 ©fln&se fb&tf & fc. 

[0046] (CJ$#) * 

#U7-A-1 4 7fiS3S 

zamffl (o - i i onma 

mbfism v>7 , *-)imv>5Vi>-h o. iss3B 

m&zr?-)\, 2 osssp 

*~>u> 2osasp 

[0048] HJS^ 2 fc. C®lMbtMt®f£ft&i¥ffi&£«$ 2 K^-J". 

tfyv-A-2 4 6. 

sj*yr;u*u>->y 3->3jhu v-b- i 3S*a5 
;f<yT;u*u>s/y n-^aj^y^-B- 3 o. 5*sas 

^S«J (C) - 1 1 OSfiSP 

^bcsjtsu s?^ju«y'jru-h o. lassp 

[0049] xttei 3 ★ \t±xmmm i &ibj«©smk m^cc «t t> «f bfc£jgi£» 

^«l«cteW*±»0JfeilBS»*TlffltiiiS4-r*«i1-* fc. C©S<b&lg©tt^f?fflMm£*2fc^T„ 

sKy^-A-3 4 7«fiSP 

^yrji/ ; fu>^ya->3sJ<yv-B-6 3SSSP 
m&m (o - 1 i osssp 

JgHb{Sii#J y^Ai^^lz-F 0. lSSSB 
ftttW* 2 OSfiSP 

*~>U> 2 0MSSP 

[0050] 9Sltff4 K:. TEJdt^*^!— {CiB^LfcS»4«:ia»aBW3W2 0 

Xf>^i(SUS-304, 0. 6mmJ?;*)glE 50 (imttS.t^KiM, 2 5 0 "C. 29m<lMWm\t 



(9) ^P3¥8-2 3 1 924 

15 16 

*>;v-A- 1 5 6. 5SfiSP 

• #'J7J^U>'> l J3->3# l Jv-B-4 3Sfig? 
tfVTJl^ls^is') a->3^'Jv-B- 5 0. 5JtSSf5 
SSfigSy (C) -2 1 OfiSgfJ 

mitiSMM r*9 hJl/X>*.<U*>& 0. ISM 

i/ira^jfy-sy 1 5KfiSfl 

[005 1 ] JtlMW 1 * tc„ 

tfW-A-l 5 0 MSB 

#'J7^U>i"j3->3^'j7-B- 2 0. 0 5fiSSP 

(C) - 1 1 OSSSB 

SMMsiai ^^juhs^'Ju- f o. lfissp 

[0 05 2] ttti&i 2 fc 0 

jJO;-7-A-l 5 0fiSS|3 
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